Background: The study of mortality differentials by class or socio-economic group is underdeveloped in Ireland in comparison to other countries. The work that has been done has used a standardized mortality ratio (SMR) methodology to measure deaths. There has been no previous work exploring the social gradient in years of potential life lost (YPLL) in Ireland. Methods: The aim is to investigate socio-economic mortality differentials for men aged between 15 and 69 in Ireland, using YPLL as a measure of premature mortality. The design is a mortality trends study. The study is based on mortality data supplied by the Central Statistics Office in Ireland and population data taken from the Census for the years 1981and 1991. The data covers all male deaths aged 15-69 in the years 1981 and 1991. Social position is measured by a 12-category socio-economic group (SEG) framework and by a more aggregate four-category occupational classification system. Results: When age at death is taken into account through YPLL, injury and poisoning is a major cause of premature mortality in Ireland for all socio-economic groups. The results also show significant differentials in YPLL by 12-category SEG in Ireland. There was a widening of the social gap during the period 1981 to 1991 as measured by the YPLL ratio between lower manual/upper non-manual occupational groups. The use of YPLL as a measure of premature mortality highlights the importance of respiratory disease and injury and poisoning as the major sources of health inequality in 1981 and 1991. Conclusions: YPLL is an important indicator of general mortality and for monitoring mortality differentials by socio-economic group. Current health inequalities as measured by YPLL are unacceptably high in Ireland. A comprehensive government strategy to reduce inequalities in mortality is required, having the primary objective of improving the economic and social circumstances of people in the lower manual occupational category. There is also a need to develop measurable priorities and programmes for the reduction of premature mortality in the injury and poisoning category for all social groups, and especially for people in the lower manual group. This means action now to prevent future deaths from road accidents, accidents at work and suicides.
The international evidence on inequalities in health is compelling. People who live in disadvantaged circumstances have more illnesses, greater distress, more disability and shorter lives than those who are more affluent. 1 Despite the importance of socio-economic mortality differentials, very little research has been done on this topic in Ireland, and the work that has been done has used a standardized mortality ratio (SMR) methodology to measure deaths. 2, 3 The conventional method of measuring mortality differentials across socio-economic groups (SEGs) using SMRs may, however, underestimate the extent of the problem because it does not give adequate weight to deaths at younger ages. This paper addresses the issue of premature mortality and its impact on mortality differentials by socio-economic group in Ireland. The paper will examine years of potential life lost (YPLL) by 12-category SEG and by a more aggregate four-category occupational classification for men aged between 15 and 69 years by cause of death for 1981 and 1991. Having the data for the two years also allows some tentative discussion of trends in mortality differentials in Ireland.
Years of potential life lost involves estimating the average time a person would have lived had he or she not died prematurely. 4 It was first used as a measure of premature mortality in the 1940s when the conventional mortality rate was being criticized on the grounds that it did not give enough weight to mortality at younger ages. [5] [6] [7] Various standardized rates of lost years of life showed much greater variation than the standardized death rate and the relative ranking of important causes of death was altered when years of potential life lost were used. 8 When age-at-death was taken into account the ranking of causes of death changed significantly and causes like accidents, violent deaths and suicides became very important. More recently, YPLL has been used to examine the relative importance of different causes of death in Italy, France and the United States. 9 In some countries YPLL calculations are now regularly published by official organizations, e.g. Centres for Disease Control in the United States, Office of Population Censuses and Surveys in Britain and by the Federal Office of Statistics in Switzerland. Of particular relevance to this paper are a small number of studies which have used YPLL to determine mortality differences among social classes in various countries. [9] [10] [11] In Great Britain, class differences during the years of working life are wider using years of potential life lost than when mortality is expressed in terms of standardized mortality ratios. 10 In Switzerland, social class differences are exacerbated when premature deaths are taken into account. While the SMR from all causes of death in Switzerland showed a two-fold difference between professionals and skilled manual workers, the social gradient in YPLL rates between these two categories was larger at 2.5. Deaths from accidents and violence tend to occur earlier in adulthood than deaths from heart disease and cancers and they occur more often in the manual working class than in the professional classes. 11 In Barcelona, inequalities in terms of premature mortality are on the increase with AIDS and drug overdoses the main causes of death contributing to this increase. 12
METHODS
The age-adjusted rate of years of potential life lost sums age-specific mortality weighted according to years of life lost. It is directly standardized to a reference population to allow comparisons of populations possessing different age structures. Age-adjusted rates in this paper are calculated according to the following modified Roemer and McWhinnie method 13 where the age-adjusted rate of years of potential life lost per 1000 population equals: 10 where ag = mid-age of age group, assuming uniform distribution of deaths within age groups; dg = number of deaths in age and socio-economic group; Pg = population in age and socio-economic group; Mg = number of males in age group in the reference population; M = number of males aged 15-69 in the reference population. The deaths data was supplied by the Central Statistics Office (CSO) and population data was taken from the 1981 and 1991 Census returns. The measure of socio-economic position used for Irish mortality data is based on a 12-category occupational classification system. This socio-economic classification system is the only one available for mortality in Ireland in the period under review and was used first in 1981 (note 1). Classification on the basis of a more aggregate (and conventional) social class scale is not available either since death statistics for the time period under review were not coded on this basis. The CSO did introduce an Irish social class scale for use in the 1986 population census but mortality data continued to be coded on a SEG basis. In the 1996 population census, occupations were reclassified into 11 categories, including a new 'own account' category, rather than the 12 that had been used in previous years. The SEG classification of deaths has, however, not yet been changed, which means that the 1996 Census data cannot be compared to the 1996 deaths data. The analysis of YPLL in this paper is based on data from two different sources raising the possibility of numeratordenominator bias. 14 The denominator is based on the population census, while the numerator consists of information derived from death certificates completed shortly after the time of death. Information on the occupation of decedents is gathered, usually from close relatives, and is forwarded to the CSO for coding into the 12-category socio-economic group classification system. Given the difficult emotional circumstances surrounding the collection of the data and the third party nature of the information, there is always likely to be a question about the reliability of the data on occupation collected at the time of death, although much is now known about the size and direction of any biases introduced. 15 Concern continues to be expressed, however, about the high number of deaths in the 'Unknown' residual category in Ireland which by 1991 had reached 20% of all recorded deaths (table 1) . This compares to a figure of 8% for 'unknown' deaths in the Census of Population for 1991. The problem of potential numerator-denominator bias in the data has been shown to be reduced when very few broad socio-economic categories are used to measure socio-economic position. 16 For that reason we divide the original 12-category SEGs into four major social groups: lower manual, manual and farmers, lower non-manual, and upper non-manual. The residual 'unknown' category is included in the lower manual group (note 2) since it is likely that the majority of people in the 'unknown' category belong in this group. [17] [18] [19] While there is likely to be significant heterogeneity within each of the four social groups this is the price to be paid for the reduction in numerator-denominator bias. YPLL rates are constructed for the five major causes of death in Ireland: malignant neoplasms, diseases of the circulatory system, respiratory diseases, digestive diseases and injury and poisoning. Deaths from injury and poisoning includes deaths from the following causes: transport accidents, accidental falls, accidental poisonings, suicides, homicides and events of undetermined intent. The problem of appropriate classification also exists for cause of death, particularly for injury and poisonings. One of the issues here is the relative inexperience of some certifying hospital doctors which has prompted recent calls in Ireland for appropriate training to be provided and for certification to be completed by experienced hospital consultants. 20 There is nothing that can be done to alleviate any potential bias from this source except to warn the reader of its possible existence. The data in this paper is confined to males aged between 15 and 69. Females are excluded from the analysis because of fears about the reliability of the classification of female deaths across all SEGs. Over 40% of women in the deaths data are classified into the 'Unknown' socio-economic group. 21 The reason for the lower age cut-off for males is that the classification of persons under 15 into socioeconomic groups is difficult and, therefore, often inaccurate. There is no agreement on the upper age or age limits to be considered for the determination of YPLL. 22 The constant end point (CEP) method is used to assess premature mortality in this study. The CEP measure estimates YPLL by subtracting the person's age at death (or in this case the midpoint of an age range for grouped deaths) from some defined end point, which is age 69 in this paper. 23 The ranking of YPLL rates and proportional share of total YPLL comparability among studies is not affected by the use of different cut-off points for the upper reference age. 24
RESULTS
The age-adjusted rate of years of potential life lost by socio-economic group is shown in The most notable declines were in the non-manual wage earner (white-collar) group with a 48% decline and the lower professional group, which decreased by 39%. Significant declines were also witnessed in the unskilled manual group and the non-manual wage earner (other) group. However, there was an increase for higher professionals and the residual category of 7% and 8% respectively. The most interesting comparisons are between the best and worst performing SEGs. In 1981, men in the 'unknown' SEG (the worst performing SEG) have an age-adjusted rate of YPLL almost six times higher than men in the higher professional group (the best performing SEG). In the same year, men in the unskilled manual group have an age-adjusted rate of YPLL more than treble the level of men in the higher professional group. In 1991, the YPLL ratio between the 'unknown' SEG and the lower professional group (now the best performing SEG) had increased to over 6. In contrast, the ratio between the unskilled manual group and the higher professional group had decreased to just 2. In both 1981 and 1991 the ratio between the worst performing group ('unknown') and the best performing group (higher professional/lower professional) was greater using the YPLL measure than the SMR measure as calculated for people aged between 15 and 64. 3 This result held even when YPLL was recalculated to include only age groups between 15 and 64. Diseases of the circulatory system and malignant neoplasms account for two-thirds of all deaths in Ireland, followed by respiratory disease, injury and poisonings and disease of the digestive system in order of importance. However, when years of potential life lost are calculated for the most common causes of death for males in Ireland, the relative importance of the various causes of death changes considerably. Deaths from injury and poisoning now take on added importance due to the fact that the majority of deaths in this category are concentrated in the younger age groups. In 1981, diseases of the circulatory system (hearts) accounted for 34% of YPLL in Ireland, but were closely followed by injury and poisoning which accounted for 30% of potential life lost (table 3) . Injury and poisoning overtakes diseases of the circulatory system as the leading cause of premature death in males aged 3 and 4) . Although significant gradients exists by SEG for all causes of death, the sharpest difference emerge in the respiratory category. There is a sharp class gradient associated with respiratory disease in both 1981 and 1991. In 1981 males in the 'unknown' category have an age-adjusted rate of years of life lost 34 times greater than males in the higher professional category, declining to a ratio of 24 in 1991. A significant social gradient also exists between the higher professional SEG and the unskilled manual SEG for respiratory diseases. Large SEG gradients are also evident in the injury and poisoning category in 1981, with the 'unknown' group having a YPLL value 21 times greater than the higher professional group. The ratio between higher professionals and unskilled manual in 1981 for injury and poisonings was 14. By 1991 however, the YPLL ratio for injury and poisoning between the 'unknown' group and the higher professional group had decreased to 8, mainly due to an increase in premature deaths at younger ages in the higher professional category. Social gradients between worst and best YPLL score for malignant neoplasms (cancer) and diseases of the circulatory system ranged between 3 and 5 in the period 1981-1991. The measure of socio-economic position used will influence the magnitude of the mortality differentials observed. This is clear from the results shown in tables 5 and 6 for the four newly constructed socio-economic categories. The relative advantage of the non-manual groups is expressed as a ratio of YPLL lower manual/upper non-manual. In 1981, the all cause ratio lower manual/ upper non-manual is just under 3 (table 5) . By 1991, this ratio had risen to above 3 (table 6) , suggesting a widening of socio-economic mortality differentials over the tenyear period. There were increases in the social gradient for mortality from diseases of the circulatory system, digestive illnesses and injury and poisonings between 1981 and 1991. Mortality differentials between the worst and best socio-economic category declined over the period for both cancer and respiratory causes of death.
DISCUSSION
The leading causes of death in Ireland are diseases of the circulatory system and malignant neoplasms, as far as the number of deaths is concerned. However, when age at death is taken into account through YPLL, injury and poisoning is the leading cause of premature mortality in the country. Even though injury and poisoning is the leading cause of early death, most of the resources allocated to deal with the problem of premature mortality during the 1990s have gone to cancer and heart programmes. 25 For example, over £IR60 million non-capital funding was allocated to cancer services in the second half of the 1990s as part of the National Cancer Strategy. Similarly, there have been a number of important initiatives to reduce premature mortality from heart disease, including new programmes on smoking, nutrition, alcohol abuse, exercise, cholesterol and blood pressure. There has been much less attention paid to the reduction of premature deaths in the injury and poisoning category, with no formal prevention strategy in place similar to that for hearts and cancer. There is, at the very least, an urgent need for new policies and programmes designed to prevent early deaths in Ireland from injury and poisoning. The analysis of years of potential life lost for men aged 15-69 has revealed substantial differences in mortality by 12-category SEG in Ireland. The highest YPLL rates are to be found in the 'unknown' group, unskilled manual workers, semi-skilled manual workers and the farm labourer and fishermen category. The results on the 12-category SEG classification system indicate that mortality differentials across socio-economic groups declined between 1981 and 1991, particularly between the unskilled manual SEG and the higher professional SEG. This is in conflict with British data, which found differentials to be increasing over time. 10 The results for Ireland are, however, more likely to be related to the quality of the deaths data than any real fall in the ratio of deaths due to all causes among the richest and poorest socio-economic groups. Over time if the proportion of unknown deaths to total deaths increases while the ratio of the unknown category to total population remains constant, then the value of the YPLL rate for some socioeconomic groups will be declining unjustifiably. If, as has been assumed earlier, the majority of people in the 'unknown' category are more likely to belong to lower manual categories rather than the professional categories the difference between these two broad groups will be underestimated using the 12-category SEG scale. When we adjusted for this by dividing the 12 category scale into four major social categories, the social gradient, as measured by the ratio lower manual/upper non-manual, for allcause mortality increased between 1981 and 1991, reflecting a widening of the social gap during the period. The use of YPLL as a measure of premature mortality highlights the importance of respiratory disease, injury and poisoning as the major sources of health inequality in both 1981 and 1991. While the social gradient for respiratory between lower manual and upper non-manual social groups declined slightly between 1981 and 1991 the gradient for injury and poisoning increased from 4.4 to 4.7, indicating a worrying upward trend. The social gradient in YPLL for diseases of the circulatory system also increased significantly in the period 1981 to 1991 from 2.1 to 2.8. In contrast, the social gradient in YPLL for cancer decreased in the period 1981 to 1991. The overall decline in deaths from diseases of the circulatory system in recent decades has not occurred uniformly across social groups. If the social gradient in mortality from this source is to be reduced then strategies for prevention will have to focus more on altering the behaviour, living conditions and quality of life of people in the lower manual category. More generally, given the importance of material and structural factors in influencing health inequalities, 26 the current focus in Ireland on the health care system as the primary determinant of health and ill-health is misplaced. A more strategic and integrated approach to tackling inequalities is required -one that gives as much prominence to economic and social determinants of health as to the health care system. In keeping with the results from the international literature, YPLL showed greater socio-economic differentials than the SMR measure in 1981. 3 However, this was not the case in 1991 when differences between the best and worst performing socio-economic groups varied little whether the YPLL or SMR measures were used. In particular, the ratio between the unskilled manual workers SEG and the higher professionals SEG was the same for both YPLL and SMR measures in 1991. This was mainly due to an increase in the YPLL for the higher professional group in the period rather than any major decrease in the YPLL for the unskilled group. There was a three-fold increase in the number of years of potential life lost accounted for by injury and poisoning in the higher professional SEG between 1981 and 1991. Most of these additional YPLL occurred in the younger age categories. Whereas only 22% of all premature deaths from injury and poisoning in the higher professional category occurred in the 15-29 age category in 1981, the corresponding figure for 1991 was 50%. The reasons for the unexpected increase in the number of deaths in the 15-29 age category in the higher professional SEG are not explored in this paper. From the data available to us we cannot be sure whether the increase is real or whether it is a statistical artefact related to a more careful recording of cause of death for young people in the higher professional category in 1991. Health inequalities are neither necessary or inevitable. There is variation in inequalities across developed countries which reflects explicit choices with respect to fairness in the allocation of resources among individuals and social groups within particular societies. For example, health inequalities in Scandinavian countries tend to be smaller than in Ireland and indeed elsewhere. Furthermore, in some countries, such as the USA and Great Britain, health inequalities appear to be increasing, while in others such as Japan they are stable or diminishing. 27 The evidence of variability in health inequality over time and across countries is important because it shows that large health inequalities can be affected by public policy, particularly if policy is directed towards improving the material conditions of people's lives. This message has not yet been fully understood in Ireland. The YPLL results from this paper show pronounced and persistent inequalities in health in the country. The main policy implication of the paper is the need to develop measurable economic and social programmes for the reduction of health inequalities in Ireland that transcend planned-for increases in health care expenditure. 28 While continued investment in health care is important, a more comprehensive approach is required to alleviate current inequalities in mortality among social groups. Moreover, if the government is committed to reducing overall premature deaths in the country, then tackling deaths from injury and poisoning, especially for people in the lower manual occupational group, offers a potentially effective and prompt strategy for increasing health and social gain in Ireland. This means action now on preventing deaths from transport accidents, accidents at work and suicides across all social groups.
CONCLUSIONS
Injury and poisoning is the leading cause of premature mortality among men of working age in Ireland as measured by years of potential life lost. While malignant neoplasms and diseases of the circulatory system remain the two leading causes of death, injury and poisoning affects young people much more in terms of premature mortality. Mortality differentials by socio-economic group in 1981 are more pronounced when YPLL is used as the indicator of mortality rather than the SMR measure. Not only do people in lower socio-economic groups have higher mortality rates but they also tend to die at younger ages. The absence of any difference between the two measures in 1991 reflects problems in the deaths data and the high number of young deaths in the higher professional group from injury and poisoning in that year. Mortality differentials by 12-category SEG has been found in both 1981 and 1991 for the five main causes of premature death in Ireland. These differences are particularly stark when the social gradient is measured using a four-category manual-non-manual framework. While there has been an overall fall in all-cause mortality for occupational groups, the decline has been less for people in lower manual occupations. Thus the social gap between lower manual and upper non-manual has widened between 1981 and 1991. Widening inequalities between social groups are particularly evident in mortality from diseases of the circulatory system, digestive diseases and injury and poisoning. A comprehensive government strategy to reduce inequalities in mortality is required, having the primary objective of improving the economic and social circumstances of people in the lower manual occupational category.
NOTES
1 It should be noted that detailed occupational breakdowns for deceased persons are not retained by the CSO following coding into the 12-category socio-economic group (SEG). 2 The alternative is to distribute the 'unknown' deaths proportionally among all of the SEGs.
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